Calcium transport systems in the LLC-PK1 renal epithelial established cell line.
ATP-dependent calcium uptake was measured in membrane vesicles prepared from the renal epithelial LLC-PK1 established cell line. The relative contribution of the nonmitochondrial versus the mitochondrial calcium uptake is larger in LLC-PK1 cell homogenates than in homogenates from renal cortex. Two types of calcium pump, characterized by the formation of calcium-dependent phosphointermediates of 135 kDa and 115 kDa, were found in membrane fractions from LLC-PK1 cells. The 135 kDa calcium pump was also detected by 125I-labelled calmodulin overlay. Although the subcellular localization in LLC-PK1 cell membranes could not be unambiguously determined, it is conceivable that the 135 kDa and the 115 kDa molecules represent the plasma membrane calcium pump and the endoplasmic reticulum calcium pump respectively, in agreement with what was found for renal cortex preparations. Extravesicular sodium partially inhibits ATP-driven calcium uptake in a plasma-membrane-enriched fraction of the LLC-PK1 cells. The effect is potentiated by a vesicle inside-negative membrane potential. Although the effect is less pronounced than in renal cortex basal-lateral membranes, this observation suggests that an Na+-Ca2+ exchange mechanism is also present in LLC-PK1 cells. ATP-dependent calcium uptake in nonmitochondrial intracellular stores was investigated, using saponin-permeabilized cells. Permeabilized LLC-PK1 cells lowered the free calcium concentration in the medium to less than 0.4 microM. More than 60% of the accumulated calcium can be released by addition of inositol 1,4,5-trisphosphate. Our data indicate that the LLC-PK1 cell line can be successfully used as model system for the study of renal calcium handling.